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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-chip 
semiconductor device whose device area is small, whose 
constitution is simple and whose thickness is thin by 
providing a connection plug formed of metal in a through 
hole passing through a semiconductor substrate and an 
inter-layer insulating film and electrically connecting one 
chip with the other chip through the connection plug. 
SOLUTION: A metal plug 4 is formed on the outer side 
of an element forming area and the insulating films 5 are 
provided between the metal plug 4 and the silicon 
substrate 1/the first inter-layer insulating film so as to 
constitute the connection plug. The metal plug 4 of the 
chip 1 1 is electrically connected to the pad 6 provided 
for the multilayer wiring layer 3 of the chip 1 2 through a 
solder bump 8. The chip 11 is electrically connected to 
the chip 1 2. The metal plug 4 of the chip 1 2 is 
electrically connected to the pad 6 provided for the 
multilayer wiring layer 3 of the chip 13 through the 
solder bump 8. Thus, the chips 11,12 and 13 are 

electrically connected. Since the chips 11,12 and 13 are stacked, the device area is prevented 
from increasing. 
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1 lfc.fctfv'y ^^S«i OSr^i/^^^L-^^ g^jg 

[oio5] rr-e, i^^htij, rie. s 

[0 1 0 6] &IC09 (b) lC7jk-f£olC > ^X?/<? 
-VI 2*-7^^|cLTixy nyfU oSr^y hi 
^ y ^LT, {111} ®*H|ii$-a:S„ dot*, 
'Wil3S«#=A»oai 3 2 *»J«$ii5 0 ^y^>f 
f^t Lttt, Mxl4, M*^6 0~9 0"CC5KOH^ 

[0107] we®® ( b ) ai 3 2 ft 

fc, M^-tf , N i , Ti, Zr, Hf, V^W^Jg 2 1 
£iag-t-3„ AiWStfi, ^JS2 lSrTLl 3 2 ©jgogp 

[0108] 2>:ic0 9(c) ic^-fJ: 5 fi^aic J; 
5 . &m 2 1 i *s y 3 1 0 k SrSJtS; ^ft % a 1 
3 2 ©T»o*>y 3VS«i o»c^«->y-y-^ k^ 2 2 
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[0 10 9] 3:tc|ll9 (d) tc^-f-i^Jc, 

1 3 3 Sr^fiS-fSo &||»f£:fcJ;t*kJSS** 

[0 110] ^(Dj:5^7L%S|5g^lcgg<r5r 
y, if :wat) 

[OllllBlOK, &JR7°7 ^rote^^^ffiSr* 

[01121010 (a) fit, &mc^M<<-X h2 3 

zmm Lfc^, mt&mc «t v mm,^-* v 2 3 «r«MMt 

SitX, ftrtfc**^-;* ^2 3SrS*jitft^5*)* 

liCMPfe£JB^Tlfe£-t-$. 
[Oii3]0io (b) <i, £Efc&JK«S*B L 2 4«: 

*J^«mSL^- 2 4 £ C M P &4£ Srffl V > T -5 t V * 

[0 114] fc*s, &JMfctl)tf-2 9©ffcfc>9lC, 

[01151010 (c) fit, ^ffilCv-y 3^Jg2 55: 
«at« ft(oy =*v]8|2 5±KT i 18Si£<Z)i!5j»J&&JR 

JR->yiM KS2 6I1, «*.tfCMPife»«:flil>-CBS 
[0 116] ~>V = >*l4i|6|H*Jb tea V 7^—7 MC 

Ufc^oT, 010 (c) <v*&<nm&. Htf&<X 

y-tM ki»3 i«££*v£ 0 448, TLft\c&mmm 

[0 1 1 71 01 1IC, ^«^7;/0$6»lCSlJ^^ 

[0 1181 £1\ 011 (a) IZTfi-tXo^ ?L1 3 

= VS2 7«r»J«-j-5. rcD^ N |rI0 (a) iC^i 5 
(£, ?Ll 3rt(cifiSl 0 umlSON i&2 8 (£Jg# 
-AO £SBg-f 5„ 

[oii9] 0:{c0 ii ( b ) \CTft-r i 5 ic sa^ai- 

J:D->y =>>^2 7 i&2 8 ?L 1 3 

l*jK:=y-{r/U->yiM' KJ8I2 9«r»*-f5. ?L1 3(^{c 

7*5<ttfN i&2 8i**VVD 
T\ - s/ *-A-> y KJgl 2 9 ©±»^H:^JPIB5^ 

So 

[0120] 011 ( c ) iCTjk-T <fc b iC y £S 
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f--f KJK3 0(D±g|5W£fias£* j r y-fm* 5"C*1» 
5. 

[0121I tern?? yZMf$.i-Zjjm±zti$. 

T'K^fc^ifc (CVDjfc, ^^V^jfe> >S/#fe, g 
IS'*-* hfcJB</*fc#8u 4k 

io [ 0 1 2 2 1 0 1 2 IE, ttKT'? ^WteO^^fe^* 

. StSl l©*iBSrW*UTJtia?L«r?grtLfc« % 
7^15 Sr^-f S w t »c*>S„ 

[0123] £-r\ 012 ( a ) (C^-fJ: b IE, *ffilE 

*</*<9— VI 2 a ZJ&f&Ltc&, 
1 2 a Sr^^lCLT, ^I^SPb^^I l*5«ttf-> 
^ylSlO^xyfy/u ?L 1 3 Sr^fiJc-fSo n 
7^^/^-yi2a«if5. 

20 [01241 #:t£0 12 ( b ) tc^-r «t b ±mc s 
OGJSI3 lSr^Ufc^, El 3^^S*ii*tb5 
<t 0 \Z.±M\C F O XJK 3 2 -So 
[0 12 5] &K01 2(c) tc^-t-J;5(c, ?Ll 3^ 
©SOGK3 l*5j;tfFOXJK3 2^Jx.tfCMPfe* 

[0 12 61 0 5 (e) ~05 (i) t^Lfc 

[0127] &\cm 12 ( d ) Jc^-T <t b ?L 1 3 
<DFOXI^3 2$r^Jx.tfCDEfeS:ffiV>T^*bfcm, 
30 04 (d) , 05 (e) ©Ifii:IBI«te» .?L1 3rtfc£ 
JS^b^S^ST'yi/l 5 Srffiii^fiK-rs. 
[0128] Jfcfe, 0 1 3 {C^-r± 5 4^«itW4&^- 
^JBT'y^l 5©^l^j/ K3 3, Au#- 
/W/i^<D^Jg^-/P3 4 5r^-f-5 0 
.. [0 1 2 9] 01 4*5<fcl*01 5&C, ^^7^<0$6, 

45^i«, v-y = vISl 0 t(i:SiJOi:r5-Cfcf>^D 
tltc&m77 V 1 5 5:?L 1 3 rtJc«*iitf r 

40 [0130] S^Dfc, ^JR7*7 ^ 1 5 ffl»Slio^ 
[0131] *-f , 014(a) ic^-f-J; 5 S i O 

2 ^^SXfiS 5<0«B(Cj®3 6^)g^t--5o 
[0132] i^iC|^0 ( a ) ICtjH-J; 5 fc, jf 3 6 F«1{C 

•&JS#-/P3 7 Srif fc&tfo 
[0 1 3 3] g^fC. 014 (b) l^ti^lC INUfe 

S{cJ;t)^Jg7K-/l-3 7^1t-rsri-{cJ;t9 N §3 6 

rt{^JS^e>45^jRy7i/i 5*^-r6o 
[0 13 4] ^crwJ:5tc$>^^C*^$ixfc^:JR 
so 7-7 V 1 5 Sr^ljffi t-C, S8K^9 ^^r^-TS^Ico 
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[0 13 5J 0i4 ( c) ipjc, ^7 

Y^A3 8IC4|^7^1 5 

10 13 6] *|CBB16 (d) ^t±5fc, *Mf7^ 
^3 *^&%Zftk&m77?l 5£«3 6«^«9 

[0l3 7]&icHl5 (e) te*-fj:5te, B4 
(c) OIt®a»Oi/y 3^«R1 0CD?Ll 3rtfc, 

[O13 8]^(C015 (f) fc^1-«t9fc % HftfeJIic 
?1 5£?Li 3l*j(c@^-f5„ 

ioi3 9] 5fc*fea»t»wi*s#i 
t&jiTV ^ 1 5 zmm^zzmv^ 

[0 14 0] ft*j, ;itliHS3 50#fti UTS i 
[0 14 1] ftfe, &jg**-/W3 7©ftfc9K % Au£ 

[0 14 2] £wT, Au-£tcnPdt$(D>gm,'<-x b 

i ttUft 5 , »JR**f 5 * ft .i'Sr^A/T'^S^ttft 

[0 14 3] ftt7^A3 8t«^T4i^ 

^1 5**3 e^e.JSOffl^ evty^Otto 

[0 14 4] 3ll3rtK*bjS»Ci{)aMrJi*»J« 
afcttfcH:, MxtfSOG£fcttFOXftt*£ 

[oi4 5] (msvmMMm) mi 6& s *%m<om 
M&jjmzTF-rmMmvhz. 04 v ms©-^ 

HI 5 t 13-***^ LTfeO, B*BftK«f*arifrt-$, 
[0 14 6] **»gtt-(»(±, JB4 0fdfe»«0B6 
(i) 016 (a) fc*-*\fc5K, i,y 3 

>S*1 Owas^e,, ^JRy^^l S Sr^y^^^L so 
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[0147] fticiaie (b) fc*fJ:5K, 4*^7 

^15 (Ka?LO**«|B5^©|Ifl«) t^BB^^7"8t 
[0 14 8] &JS7°7 7*1 5i¥B^*>/8t 

[0 1 4 9] *fc, ' < >'78<DwmiMmiL<owmb& 

[0 15 0] ftfc\ m^WtfyVx 5tfK&1Lfrt>£ 
tti-fZ>th&miCLXi>&i<\ r©4&£\ ^7"8tt^y 
0 tttgLft^©T\ ^>-7"8{C«t5>>y 3 

[oi5i] (ge vnmwm) m 1 7 «, *W©jb 

1 , 1 2 fc*J<^T, £*E«ff3*|&ftB5. 7^A«y 
K6ftif«^BSLTfe§ 0 

[0 15 2] *»ftKg«>*fttt. f^71, ±fcftj« 

WWl40lcj:9*-3>^.i 1 fcHjfc3*,Tna. ft*, 
*6»^_h(c^ * 7 -f X+S £ ic £ 9 @Jt-t-5 4 £ tt<0 

[0 15 3] ***»*fcJ:i 1> tf v ^«7-7^4fe«t0! 
-i^-C#5J:5fcfts 0 

[0154] (i7 <Dmmmm) hiss, *xm<ofis 

*>5o ft&\ BlC^ffy^^l^^j 

[0155] *mMMm<o&mt±, ^-y^\ x b?-?? 

[0 15 6] 7^7*11 tfy7-l 2 fc|±^ 5 -,^7" 
8d ^ L-^^WlCtt^i-S^m^WliligiBii Lft 

[0 15 7] /5-^y/ 8 d©##<t UTtt, MAtf 
fc, ««BTff,Alr\ ^5-^7-8 digakffl 
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[0158] &*s, y$-s<if78 dtn-fx^mmmt 
[0159] (JK8 (Dmmmm m 1 9 «, *&m<Df& 

[0160] 0 1 6 IC* LfcjWfc-Ctt, #JS^7 if 1 5 

[0 16 1] Z<DWr£b, ^^8f±->y =^S«1 0 
£tt&L/«ei/>©-C, ^>-:/8lcJ;5^y ^vJSi Oco 

[0 16 2] (^9©|?S»i) i2 0li, 

[0163] fcfe, 0 l <D-?/U=?-^yy*¥m#$iW.btt 
•y^ii , i 2 . 13 t*J^T, £lS$&m!B3 J ¥&®m 

[oi6 4] *&mmmtt* mmmtt lttabt- 

7", 4 4J*y- K*f-«r*LTV*.5. 02 lie. 

TAB Wc&3fcro^^:f- s' T^jg&^gro 

[oi6 5] *nig?i?ffijcj;^tf, j-y7m±*mmx 

[0 16 6] «*^©*SE-e*>*ui. 02 OtC^Lfc 

(^0^) (^fi^D-^^fc-CTfT^^c 
•711, 12 ^•5'7'1 1 , 1 2 £g$t 

[0167] (^1 oomm&m 02 2-02 4«, 
w.<Dmmjjm*7ji-rm xh 

[0 16 8] S-f. mq©*8cfcfto-C, 02 2 (a) 
te*-t\fc5fc, •> !i n ygg5 0 ICN ANDlE E P R 

[0169] /«Mb\ 0<*>, 5 1 12: b f^rt/RfcR. 5 2 
F li^y- 5 3«y- httffDQf&ftK. 5 2 

c ttmmv- hmm, 5 4t±y~^w:nm. esttvv 
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•fe/wsr^-rs^, 0{irtfs^fc*(i i <@cd^ * y ± 

[0170] m^mm ( a ) \z.7F-$-£ 5 ic, mi <vmm 
mmms h*-yu«r»j*ufc«, t i • t 

iN»gJ^5 7, Wf y Y^y ? 5 8 Sr^-f^. 

[0171] Mrfcmcft, *?\ a^** 

T i flHsitfT i N$k*®i£-fZ> 0 
[0 17 2] fti£02 2 (b) lZ.7frf£t>l^ %l<nM 

9£7£/£U ^W-v^^^^— V5 9Sr-^^^{CLT, 
S^7'7^^J«$JxS««(D^l©JiW|6gyg5 6*d 
iTJ5v-y=>S«5 0^^ S '^>'i/-f-5rt(cJ;t), SI 
1 5 0~2 0 0 n mT?, 100/imX100(imft 
co?L 6 0 Sr^-TSo -v^^^^-^5 9£|& 

zo [0 1 7 3] 2MC02 2 (c) {C*f<t 5{C, ?L6 0F*1 
S i 0 2 ^6 1 ftJMKU ^Oitc^^i: Lt 
5 0 0 nmO^Si/H ny|g6 2Sr^Lfc 
?L6 om^mT'yy'h LX<ON i JK6 3 >l:**ji 

[0 17 4] A#l$lCf3v f $50 OnmOS i 0 2 )^ 
6 1, 5 0 0 nm©#igf B iyy 3^6 2. N i B£ 
6 3Sr^:gD^)l«J<k^L^, CMPft£/8V>T?L 6 0 
^-ro^fiJ/iS i 0 2 JH6 l s #ifeS^y =>V^6 2, N 
i®l6 3SrB^*-r-5. 
so [0 1 7 5] *7t, N i^6 3li s «BJx.tfx^ y-^pp 

mm^m^^xne of*jicn i ^— ^ h 

6 0 0lCCi^a{i J; 9 N i h Sr«|*S-f 5 rile 

[O17 6]JJ:{C02 3 (d) (C^-fJ;5(i> M$n<D% 
ffiK^oT, try HI6 4. *10EilMi6 5S:»^i- 
5o 

[0 17 7] A*W?Jtett» mx.&*y hi»6 4, ^1© 
SB^6 5 £/«£5Jl$ 1 OnmfflT i JK> ff£ 1 0 nm 
<OT i NJR, f$400nmOA 1 CuR J?$4 0 n 

h y y^7^ t^yf-^if^m^xMi-i-iz t\c*. 
[o 1 7 8] mcmrn (d) {c*t-J:5(c, m2<omm 

16 5 kmm-rzm 2 wbb^s 6 8 

[0179] fg 2 OSHHiUi 6 8 <om*)£«:m 1 
S6 5<D^titmCXi>i>o y7^6 7i LT 

so 2Wia«IKi^lgLT$>5 0 
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roi8o] mem® (d ) fcsrj-jtsic, ^2©iaift 

I8 8*15^y<^-.> a vgi LX<Dm&4 5 On 
mW^ttojRy^? Kl6 9^7X7CVDfe^ 

[0 18llftfcB2 3 (e) fcijrj-i5|c, ->y 3 y 
S«5 0 ©*i5£$S«#>t£W«LTN i £6 3 

[0 18 2] rwiiigii, S/J3J4K5 0W S 

l0 18 3l*fcH2.3 (f) KSrt-±5fc! JR2 0B 
feS-f^TAu#-;My7'7 0J;|^ ffl 7 1 ftgjft?- 

10 18 4] fcfcfc, 0 2 4 iC^-fJ: p |c % 7 ! 
(Au#-M^7 0) tNifll (&j||^ 7 y-) 63 
i©fil^bt^ofci, ¥ffl 7 1 t N i JK (&Jg 

•t"5Citc,t EE PROMro-r/Uf f y/^g 
[0 18 5] ^JS^filT'tt, NANDSEEP 

*^Mwmtmm^mzj:v. norieeprom 
•fl^atasw-sii^-ct*. eepr 

OM, DRAMtK frt©tt©iN|fM*i;£fcf±- 
*t£> CPUiii^MJ^-yt 

[0 18 6] 

2) iciixij, £fc lo^y;/^©^^ 
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[0 18 7] Sfc, *$8gi§ (1**^3-7) v/l, 

fc*wnfi«it«r*ii-*-5jraartfc»^sjh„ towns' 

»• [0 188] Udiot, ^i^/if^vyUffj, 
2) l-#5^^yy^^g^ST't 
[0 1 8 9] *fg« (W#*8~S|l#!Bl 2) t? 

[oi9o] Lfcas oT , smwweisajjKTt,.^! 

20 (W#?[3~7) ^a^^-y^^gg/^ 

[0ffi©«**SiW] 

[0 1 1 *3§n§«sg i onasgjifcflii^^y^ 
[@2] xawom 2 <ommm\m s^/i^y^ 

[1213] **W©*3©5Heg*fc«5^^^yri|6 
**frSe©#rffi0 

[04] *»W©*4©*iagB«|fc# 5 ^^ y:/i p 
[0 5] *»W«)JB4 0|felt?BIBfc«5^A^-^yrj|i 

mm 



[0 8] nm^y^-tmrnm 

i® 9 1 ^cofto^^j£^^t-xe»fffi0 

[010] *«^7y'©tfio»riWrife^ +WjBH 

0 

[0i2] imzf7^(D^<Dmmmi:^Tjmmm 
[013] -^^^y^comommmm^-rmm® 

[014] ifitt^? y*© $ P, K»JO*fe**tT»*©I 



[015] S«7- 7 y*© £ 6, lc»J©^jfe^^f «*©l 

aw©0 

[016] *»W©*5©mfi3Btt|c«5^A^^y^ 
[01 7] ^WwBecsWfcttfcfcs^,,^^ 
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[His] *&w<D%7<Dmmj&m\z&z>i'*^yy 

[02 0] ^WfOSSOlEKJBtlltfllS-r/l^^-y^ 
[02 1] TABx-7°£j^fc^<^/U^- S ':/¥ 
[02 2] 0Oiafi»IHc«S-v^^-y 

^^^BwSig*fe**-rW^^XS»rffi0 

[02 3] #3gW<0!gl OO)fttBemZ0k*'*Af^'y 

[02 4] #f|IK<Djgl 0C0||lfe^{c#5-v/U^s' 

[02 5] «*©^/U^^y^l»(«fi«©WfiBia 
[02 6] 5f*cOte(O-v/P^ S /7 , '^«s:ig«ro»fS0 

[02 7] ^<D^^\z.m<D^/\-f-^-yf^mwmm.(o 

Wfffi0 

[&#<Di&W] 

ll . 12 > 13 • ■•^97' 
2— is)) 

3 -zmsmm 

6 — K 

7 -mmm 

7 a -*6£JBS 

i o 3>a« 
i l-mivrnfflmmm 

I 1 a-^2©^ra^8dK 

I I b-m3(ommmmm 

i i c-M4©gfWitegyg 

i i n-mnomwmmm 

1 2- -rxjrs*?— is 
12a —??>9 — >■ 

i3, 1 3i ~i 3 3 -a (jra?L) 

1 4 -ffB&ftK Oft l 
l 5- -&JR|gl (^JS^^^) 

1 6 "£-Bmmm& 

1 8- s i o 2 m (%2<»mm) 

1 9- ^JBBa» 

i9a -m i <d^«ga«g 
1 9 b-m2<D&mmm 

2 0a 1 W^JSiaig 

2 0b-m2(D&mmn 
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2 0 c-jgSO&RGII 
2 1 

2 2 UlNf KJ8S 

2 4-&JR*fc : f- 

2 5-i/V ^ism 

2 6 KII 

2 7— is!) 

2 8-N i& 
u> 2 9 ■ -^5/!)^ RJ& 

3 0 -^^s/^JK 
3 1— SOGJK 

3 2-FOXl 
3 3 - K 
3 4-&Jg#-/U 
3 5 

3 6-j» 

3 7—&JS#— 

3 8-&%7<(/UJ>. 
20 3 9-jgcHft:7-f V 

4 0-8*3(1 
4 l 

4 2 — 

4 3— T^^y^— y 

4 7-mmfrvmt 

5 0-v-y nylg 
30 5 1 — h^yHMfcR 

5 2 F -»*y-h«tt 

5 3 C -imy-hii 

5 3-y-MMf|R]£JMI 
5 4-y-^W» 
5 5-KKVffi»l 

. 5 e i (ommmma 
5 7-t i • t i nmmm 

5 8 - Wtfj' 

5 9 •—?*9/*9— -y 
40 6 0-IL 

6 1-S i 0 2 

6 2 v 

6 3-Nilg 
6 A-yfy 
6 5 1 ©EitUi 
6 6-^2WSB3l6«dg 
6 7 •77? 
6 8-^2<£>BE#SUf 
6 9-#yWS KJg 
so 7 0-Au/t?-;My7' 
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